Since the announcement by Hunt in 1905 of a new effect of thyroid substance in protecting mice against acetonitrile poisoning, interest has centered upon this problem. Basing his opinion on a long series of experiments, Hunt, in his original and subsequent papers, reported that the test was a sensitive and specific one for thyroid substance, and that the degree of protection afforded to mice by different samples of thyroid, within minimum and maximum limits, paralleled their iodine content. This, and the proportional clinical potency of his various thyroid specimens, led him to doubt the presence of physiologically inactive iodine in the gland. More recent experiments of Marine and Williams, of Miura, of Morch, and especially those of Harington and Randall demonstrating the presence of inactive di-iodotyrosine in thyroid, make Hunt's conclusion improbable, but do not lessen the possible value of the test he describes.
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It was hoped that the phenomenon of protection might supply a delicate and specific test for the active component of the thyroid; that it might be relied upon to detect thyroid substance in the blood of patients (Hunt, 1907;  Salomon; Carlson and Woelfel; Ghedini; Oehme and Paal) and in proprietary drugs (Hunt, 1925) ; and that it might be used as a rapid, quantitative test for the presence of the active substance during attempts at isolation.
But difficulties soon arose. Hunt asserted that the test was easily reproduced, both qualitatively and quantitatively, but other workers did not find it so (Paal, Gellhorn, Carlson, Trendelenburg) . In the experiments described in the original papers the use of different diets was attended by widely varying resistances of mice to acetonitrile without the addition of thyroid. Even when the basal diet was maintained strictly unchanged, the survival dose of the poison varied with a number of other factors such as the season of the year, and the size, age and sex of the experimental animals. Other glands (ovaries, testes and prostate), certain iodine-bearing substances (bladder-wrack and iodoform), and inorganic sulphur seemed likewise to give a slight protection. Hunt and Seidell (1910) suggested that those substances (other than thyroid and thyroxin, later proved to be active) which raised the resistance, did so by the stimulation of the thyroid gland. Although subsequent workers have confirmed the fact that thyroid administration does, unaccountably, give protection to mice against acetonitrile, but not against other tested drugs, they have been unable to obtain the startling degree of protection or the accuracy in determining the lethal dose claimed by Hunt.
With the exception of the observations of Paal and Huber, who were studying the relative activity of thyroids from rats fed different synthetic diets, as measured by the acetonitrile test on mice, of Miura, and of a few rather unsatisfactory experiments by Hunt (1923) , investigators in this field have used rations composed entirely or largely of natural foods. Since diet, as shown by Hunt himself (1905, 1910, 1923) , plays a large rOle in determining the "basal" resistance of the animals, the results of the various authors cannot be compared. Some students (Koch, Hunt, 1907) Boston. Preliminary studies indicated that the basal resistance to acetonitrile of these two stocks was approximately the same, and was definitely greater than that of other, inbred strains on hand. The temperature of the room in which the animals were kept never fell below 200 C. nor rose above 300 C., and experiments were performed only at room temperatures between 21 and 270 C. The parents were kept on a stock grain and dried milk mixture, supplemented by lettuce and cod-liver oil. The young were weaned at 21 days of age, and changed to the experimental diet at between 28 and 32 days of age, at which time they were weighed and grouped in cages. The experimental rations were fed for from three to five weeks in order to insure a complete adjustment of the animal to the new regime. At the end of this time the mice were nearly full-grown. Hunt's usual feeding period was between six and twenty days; but as it was found that the young animals, when first placed on the diet, often did not gain weight during the first week, a longer period seemed preferable. Animals on diet VIII (low salt) failed to grow normally, as did those on the vitamin-deficient diets. Animals on the thyroid diets and on the high-fat diet showed regular, but somewhat restricted, growth. Animals on all other synthetic diets had normal growth curves. Except on diet VIII and on diets XIII and XIV, the last two being an attempt to duplicate exactly some of Hunt's experiments with dog-bread, only animals weighing more than 13 grams and less than 25 grams at eight weeks of age were used.
The acetonitrile was the c. P. brand obtained from Eimer and Amend. It was redistilled between temperature limits given by the Beilstein tables and its specific gravity was checked. Immediately before use it was appropriately diluted with sterile 0.9 per cent NaCl solution. The drug was administered subcutaneously in accordance with the procedure followed by Hunt. As the experiments on all diets were similar, only two typical protocols are here reproduced.
The protocols show that there was considerable variation in individual resistance to the poison. In other words, in the present experiment Hunt's accuracy in narrowly determining minimum lethal dosage using "natural" foods (0.40 mg. per gm. survived, 0.42 mg. per gm. died) was not repeated, but his observation that purified food substances in the ration produce more irregular resis- In order to determine the toxic dose more reliably, the results for all animals receiving any given diet were grouped together and the percentage surviving each dose was determined. The sexes were segregated. This grouping method is open to the objection that it includes animals treated at different times and consequently not identically, but it tends to eliminate the apparently large factor of individual variation. Table III and IV present the essential data. .4t. Discussion of Results In spite of using several animals for each dose of acetonitrile, well-defined lethal doses were not obtained. If doses are plotted against percentage survival, the general level of susceptibility of animals on the various diets may be compared, but differentiation of small increments is not possible.
There is a strikingly greater resistance of females to acetonitrile. This had previously been mentioned but not stressed by Hunt (1923) . In the present experiments, of those on the basal diet, for example, females regularly survived twice the dose fatal for males. This observation makes invalid results obtained without regard to the sex of the animal used.
Comparison of the survival levels on the thyroid and nonthyroid diets shows that considerable protection against the poison was conferred by the ingestion of the thyroid substance. Thyroid allowed both sexes to resist approximately three times the dose fatal to controls. Maximum protection seemed to be conferred by 0.05 per cent of thyroid by weight in the diet (X); 0.15 per cent of thyroid in the diet (XI) failed to increase the resistance further, but rather afforded slightly less protection. Animals on diet XI showed greater signs of hyperthyroidism in increased activity and smaller stature, and it is possible that this influenced the resistance to acetonitrile. The lesser protection cannot be attributed to the lowered salt content of diet XI, as a similar change in the basal diet (IA) did not change the resistance of the animals. Data are not available to show whether smaller quantities of thyroid would convey correspondingly smaller degrees of protection. Hunt and Seidell used thyroid diets approximately equivalent in iodine content to that of the present diet X, and stated (1908) that these protected mice against as much as twenty times the dose of acetonitrile fatal to controls. Haffner and Komiyama were able to protect against three times the dose, and Miura against five times the dose fatal to controls.
As to the effect of the various diets the following tendencies are noted:
The high-protein, low-carbohydrate diet (II) nearly doubled the resistance of a group of females. It is unknown whether this was caused by a stimulation of the animals' thyroid, or by a specific effect of the protein used or of one or more of the amino acid components thereof. In confirmation of Miura's results, lowering the protein content to 15 per cent in diet III did not lower the resistance of males below that of controls.
The high-fat, low-carbohydrate diet (IV) lowered slightly the resistance of mice, as had been stated by Miura.
The low-fat, high-carbohydrate diet gave unsatisfactory, irregular results, but the general level of resistance was somewhat higher than for controls. Neither this effect nor that caused by the change in protein content of the diet is comparable in magnitude to the change in resistance brought about by thyroid ingestion.
The fat and protein effects are interesting when compared with the results of Paal and Huber. These authors fed various synthetic diets to rats for three weeks, at the end of which time they removed the thyroid glands, extracted them and compared the potency of the extracts in protecting mice against acetonitrile. They observed increased protection from a high carbohydrate: fat ratio with a protein content of between 16 and 47 per cent. This increased tolerance was greater with the higher limits of protein in the diet. Apparently under these conditions more of the active agent was produced in the thyroids of rats, and subsequently demonstrated when the glandular extract was injected into mice in the acetonitrile test. This observation is confirmed in a different way in the present investigation, in which differences in diet are tested directly on the mice injected with acetonitrile. Here a high carbohydrate: fat ratio produced increased tolerance when the protein content of the diet was high. Possibly such effects are the result of increased secretion by the thyroid under such dietary regimes.
Deprivation of vitamin A (diet VIII) produced no change in resistance of male mice to acetonitrile, whereas restriction of vitamin B intake lowered it slightly. These experiments involved so few animals, however, that this result can be considered no more than suggestive.
Limitation of salt intake in these experiments (and in similar experiments by Miura) caused an inconstant increase in resistance. Possibly the slow growth rate of animals on such a diet is an important factor in determining the tolerance, for Hunt stated (1923) that the resistance of his animals could be doubled by giving less food.
Inasmuch as Hunt obtained maximum protection when his animals received dog-bread, diets of dog-bread and of dog-bread plus thyroid were given for ten days to two small groups of animals. Growth was poor. Animals on dog-bread plus thyroid withstood less than twice the dose of acetonitrile fatal to controls of this series.
Conclusion
These experiments do not support the possibility of using the acetonitrile test as a quantitative measure of thyroid activity. Even when large numbers of animals are available, the reaction is influenced by such a variety of factors, of which the dietary variability is one, that under the conditions described it is impossible to control the reaction sufficiently to give rapidly reproducible quantitative results.
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